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Description 

FIELD OF INVENTION 

[0001] The present invention relates generally to an- 
tenna devices and nfiore particularly to a controllable in- 
ternal nnulti-band antenna device for use in portable radio 

comnnunication devices, such as in mobile phones. The 
invention also relates to a portable radio comnnunication 
device connprising such an antenna device. 

BACKGROUND 

[0002] Internal antennas have been used for some 
time in portable radio communication devices. There are 
a number of advantages connected with using internal 
antennas, of which can be mentioned that they are small 
and light, making them suitable for applications wherein 
size and weight are of importance, such as in mobile 
phones. A type of internal antenna that is often used in 
portable radio communication devices is the so-called 
Planar Inverted F Antenna (PIFA). 
[0003] However, the application of internal antennas 
in a mobile phone puts some constraints on the config- 
uration of the antenna, such as the dimensions of the 
radiating element or elements, the exact location of feed- 
ing and grounding portions etc. These constraints may 
make it difficult to find a configuration of the antenna that 
provides a wide operating band. This is particularly im- 
portant for antennas intended for multi-band operation, 
wherein the antenna is adapted to operate in two or more 
spaced apart frequency bands. In a typical dual band 
phone, the lowerfrequency band is centered on 900 MHz, 
theso-called GSM 900 band, whereas the upperfrequen- 
cy band is centered around 1 800 or 1 900 MHz, the DCS 
and PCS band, respectively. If the upperfrequency band 
of the antenna device is made wide enough, covering 
both the 1 800 and 1900 MHz bands, a phone operating 
in three different standard bands is obtained. In the near 
future, antenna devices operating four or even more dif- 
ferent frequency bands are envisaged. 
[0004] The number of frequency bands in passive an- 
tennas is limited by the size of the antenna. To be able 
to further increase the number of freq uency bands and/or 
decrease the antenna size, active frequency control can 
be used. An example of active frequency control is dis- 
closed in the Patent Abstracts of Japan 1 01 90347, which 
discloses a patch antenna device capable of coping with 
plural frequencies. To this end there are provided a basic 
patch part and an additional patch part which are Inter- 
connected by means of PIN diodes arranged to selec- 
tively interconnect and disconnect the patch parts. Al- 
though this provides for a frequency control, the antenna 
device still has a large size and is not well adapted for 
switching between two or more relatively spaced apart 
frequency bands, such as between the GSM and 
DCS/PCS bands. Instead, this example of prior art de- 
vices is typical in that switching in and out of additional 
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patches has been used fortuning instead of creating ad- 
ditional frequency band at a distance from a first frequen- 
cy band. 

[0005] The Patents Abstracts of Japan publication 
5 number JP2000-236209 discloses a monopole antenna 
comprising a linearconductor or on a dielectric substrate, 
see Fig. 1 . Radiation parts of the antenna are composed 
of at least two metal pieces connected through diode 
switch circuits. The radiation elements have feed points 
^0 connected to one end of a filter circuit, which cuts of a 
high-frequency signal. A signal Vsowitch '® used to control 
the diode switch. The disclosed configuration is limited 
to monopole or dipole antennas. Also, the object of the 
antenna according to the above mentioned Japanese 
document is not to provide an antenna with a small size. 
[0006] JP1 1-298231 illustrates an antenna having a 
first and second radiation element interconnected via a 
switching element. When the switching element is turned 
"off", only the first radiation element is operated. When 
the switching element is turned "on" the antenna is op- 
erated at twice the wavelength, by adding the length of 
the second radiation element to the first radiation ele- 
ment. 

[0007] WO0 1/2071 8 also illustrates an antenna having 
25 two radiating elements interconnected by a switch. The 
length of the antenna is controlled by the switch to se- 
lectively connect the two elements. When the switch is 
off, the first element radiates while the second acts as a 
parasitic element. 
30 [0008] A problem in prior art antenna devices is thus 
to provide a multi-band antenna of the PIFA type with a 
small size and volume and broad frequency bands which 
retains good performance. 

35 SUMMARY OF THE INVENTION 

[0009] An object of the present invention is to provide 
an antenna device of the kind initially mentioned wherein 
the frequency characteristics provides for four compar- 
40 atively wide frequency bands while the overall size of the 
antenna device is small. 

[001 0] Another object is to provide an antenna device 
having better multi-band performance than prior art de- 
vices. 

45 [0011] The invention is based on the realization that 
several frequency bands can be provided In a physically 
very small antenna by arranging the antenna so that first 
portions of two radiating elements are interconnected for 
radio frequency signals and second portions of the radi- 

50 ating elements are selectively interconnectable by 
means of a switch controlled by means of a DC voltage. 
This DC voltage is applied to a control input wherein a 
filter arrangement that is provided between the RF feed- 
ing portion and the DC control input blocks RF signals. 

55 [0012] According to a first aspect of the present inven- 
tion there is provided an antenna device as defined in 
claim 1 . 

[0013] According to a second aspect of the present 
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invention there is provided portable radio comnnunication 
device as defined in claim 1 0. 

[0014] Further preferred embodiments are defined in 
the dependent claims. 

[0015] The invention provides an antenna device and 
a portable radio communication device wherein the prob- 
lems in prior art devices are avoided or at least mrtigated. 
Thus, there is provided a multi-band antenna device hav- 
ing an antenna volume as small as about 3 cm^ which 
means a size of the antenna that is reduced as compared 
to standard multi-band patch antennas but still with main- 
tained RF performance. Also, the bandwidths of the an- 
tenna device according to the invention can be improved 
as compared to corresponding prior art devices but with- 
out any increase in physical size, which is believed to be 
a result of the use of the dual band antenna structure. 
[0016] The switch is preferably a PIN diode, having 
good properties when operating as an electrically con- 
trolled RF switch. 

BRIEF DESCRIPTION OF DRAWINGS 

[0017] The Invention is now described, by way of ex- 
ample, with reference to the accompanying drawings, in 
which: 

Fig. 1 Is a description of a prior art monopole anten- 
na; 

Fig. 2 shows a schematic diagram of a PI FA antenna 

device according to the Invention; 

Figs. 2a and 2b shown the PI FA antenna of Fig. 2 in 
a first and a second operating mode, respectively; 

Fig. 2c is a frequency diagram of the operating 
modes of the antenna shown In Fig. 2 

Fig. 3 is an overview of a printed circuit board ar- 
ranged to be fitted in a portable communication de- 
vice and having an antenna device according to the 
invention; 

Fig. 4 shows an embodiment of the antenna device 

wherein capacitive coupling between radiating ele- 
ments Is provided by means of a conductive sheet; 

Fig. 5 shows yet an embodiment of the antenna de- 
vice wherein capacitive coupling between radiating 

elements is provided by means of a meandering in- 
terface between the radiating elements; 

Fig. 6 shows yet an alternative radiating element 
configuration; 

Fig. 7 shows an alternative embodiment of an an- 
tenna device according to the invention wherein 
three radiating elements are provided; and 



Figs. 7a-d show different operating modes of the an- 
tenna device shown in Fig. 7; 

DETAILED DESCRIPTION OF THE INVENTION 

5 

[0018] In the following, a detailed description of pre- 
ferred embodiments of an antenna device according to 

the invention will be given. I n the description, for purposes 
of explanation and not limitation, specific details are set 

10 forth, such as particular hardware, applications, tech- 
niques etc. in orderto provide a thorough understanding 
of the present Invention. However, It will be apparent to 
one skilled in the art that the present invention may be 
utilized in other embodiments that depart from these spe- 
cific details. In other instances, detailed descriptions of 
well-known methods, apparatuses, and circuits are omit- 
ted so as not to obscure the description of the present 
invention with unnecessary details. 
[0019] Fig. 1 has been described in the background 

20 section and will not be dealt with further. 

[0020] Infig. 2, there is shown an antenna device, gen- 
erally designated 1 . The antenna device comprises a first 
generally planar rectangular radiating element 10 made 
of an electrically conductive material, such as a sheet 

25 nietal or a flex film, as is conventional. A source RF of 
radio frequency signals, such as electronic circuits of a 
portable radio communication device, is connected to a 
feeding portion 12 of the first radiating element. 
[0021] The antenna device also comprises a second 

30 generally planar rectangular radiating element 20. A 
switch element 30 is provided between the two radiating 
elements 10, 20. This switch element is preferably a PIN 
diode, i.e., a silicon junction diode having a lightly doped 
intrinsic layer serving as a dielectric barrier between p 

35 and n layers. Ideally, a PIN diode switch is characterized 
as an open circuit with Infinite isolation in open mode and 
as an short circuit without resistive losses in closed mode, 
making it suitable as an electronic switch. In reality the 
PIN diode switch is not ideal. In open modethe PIN diode 

40 switch has capacitive characteristic (0.1 -0.4pF) which re- 
sults in finite Isolation (15-25dB @ 1GHz) and in closed 
mode the switch has resistive characteristic (0.5-3 ohm) 
which results in resistive losses (0.05-0.2dB). 
[0022] The first and second radiating elements 1 0, 20 

45 are also capacltively interconnected by means of a high 
pass filter, shown as a capacitor 32 In the figures. The 
high pass filter allows RF signals to pass and this means 
that the two radiating elements from an RF point of view 
is one single element, as will be described further with 

50 reference to figs. 2a-c. 

[0023] The first and second radiating elements 1 0, 20 
are arranged at a predetermined distance above a 
ground plane, such as a printed circuit board described 
below under reference to Fig. 3. 

55 [0024] A DC control Input, designated Vg^jt^^h in the 
figures, for controlling the operation of the PIN diode is 
connected to the first radiating element 1 0 via afilter block 
16 to not affect the RF characteristics of the antenna 
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device. This means that the filter characteristics of the 
filter block 16 is designed so as to block RF signals. In 
the preferred embodiment, the filter block 16 comprises 
a low pass filter. 

[0025] Finally, the second radiating element is con- 
nected directly to ground at a grounding portion 22. This 
grounding portion functions for both RF signals emanat- 
ing from the RF input and DC signals emanating from 
the control input. 

[0026] The antenna is preferably designed to 50 
Ohms. 

[0027] The switching of the antenna device functions 
as follows. The RF source and other electronic circuits 
of the communication device operate at a given voltage 
level, such as 1 .5 Volts. The criterion is that the voltage 
level is high enough to create the necessary voltage drop 
across the PIN diode, i.e. about 1 Volt. This means that 
the control voltage Vg^jt^h is switched between the two 
voltages "high" and "low", such as 1.5 and 0 Volts, re- 
spectively. When Vswitch high, there is a voltage drop 
across the PIN diode 30 and a corresponding current 
there through of about 5-1 5 m A. This voltage drop makes 
the diode conductive, effectively electrically intercon- 
necting the two radiating elements 1 0, 20 at the diode 30. 
[0028] With the control voltage Vgwitch "low", there is 
an insufficient voltage drop across the PIN diode 30 to 
make it conductive, i.e., it is "open". The second radiating 
element is then effectively connected to the first radiating 
element only through the capacitor 32. 
[0029] The size and configuration of the two radiating 
elements are chosen so as to obtain the desired reso- 
nance frequencies, such as the 850 and 1800 MHz bands 
with the switch open and the 900 and 1900 MHz bands 
with the switch closed. 

[0030] Now turning to Fig. 2a, it is shown therein how 
the two radiating elements 10, 20 from an RF point of 
view operate as one single radiating element having a 
general G-shape. This is because the capacitor 32, op- 
erating as a high pass filter, functions as an "RF bridge" 
between the two radiating elements. Switch 30 in the 
form of a PIN diode is open, i.e., non-conductive in Fig. 
2a because the control voltage Vgwitch i-®- 
Volts. No DC current flows through the diode. The C- 
shape of the combined radiating elements in combination 
with the position of the feeding portion 1 2 makes the ar- 
rangement resonate at two frequencies, effectively mak- 
ing it suitable for dual band operation. 
[0031] In Fig. 2b, switch 30 is closed, i.e., the diode is 
conductive. This effect is achieved when a high control 
voltage Vg^jtch applied to the control input, see Fig. 2. 
This voltage creates a DC current that flows through the 
LP filter 1 6, across the first radiating element 1 0, through 
the diode 30, across the second radiating element 20 
and to ground via the grounding portion 22. With the 
switch 30 closed, i.e., with the diode conductive, the RF 
bridge between the two radiating elements is broadened. 
This is clearly seen in Fig. 2b when compared to Fig. 2a. 
[0032] This change of geometry of the effective radi- 



ating elements adjusts the resonance frequencies of an- 
tenna device. This is seen in Fig. 2c, wherein the dashed 
curves correspond to the operating mode shown in fig. 
2a and the solid cu rves correspond to the operating mode 
5 shown in fig. 2b. The means that an antenna device which 
can operate in four different frequency bands is obtained, 
such as the above mentioned 850/900/1800/1900 MHz 
bands. 

[0033] The adjustment of the resonance frequencies 
fo shown in Fig. 2c can be used to an advantage in so-called 
fold phones. In this kind of communication devices, the 
resonance frequency of an internal antenna element 
tends to move downwards in frequency when the position 
of the phone is changed from folded to unfolded mode. 
^5 With the inventive antenna device, when the phone is 
unfolded, the movement of the resonance frequencies 
can be counteracted by closing the switch 30. Thus, with 
the phone folded, the control voltage Vswitch2 low and 
with the phone unfolded, the control voltage is high. The 
20 antenna device then operates as a dual band antenna 
with essentially constant resonance frequency irrespec- 
tive of the operating mode of the communication device 
(folded/unfolded). 

[0034] The adjustment of the resonance frequencies 

25 shown in Rg. 2c can also be used to an advantage in 
dual band bar phones. In the frequency bands used for 
mobile communication, the transmit (TX) and receive 
(RX) frequencies are separated by approximately 45-90 
MHz. By using frequency adjustment, near optimum ef- 

30 ficiency can be obtained by adjusting the frequencies to 
the TX and RX frequencies instead of the broader fre- 
quency band incorporating the TX and RX frequencies. 
[0035] In fig. 3 the two radiating elements 10, 20 are 
shown arranged generally parallel to and spaced apart 

35 from a printed circuit board (PCB) 70 adapted for mount- 
ing in a portable communication device 80, such as a 
mobile phone. The PCB functions as a ground plane for 
the antenna device. The general outlines of the commu- 
nication device is shown in dashed lines in fig. 3. Typical 

40 dimensions for the antenna device 1 is a height of ap- 
proximately 4 millimetres and a total volume of about 3 
cm^. 

[0036] It will be appreciated that all components except 
for the two radiating elements 10, 20, the switch element 

45 30, and the capacitor 32 can be provided on the PCB, 
thus facilitating easy assembly of the antenna device. 
This is further facilitated by the fact that there is no sep- 
arate feeding of the switch element. 
[0037] A conventional production method of antenna 

50 devices is to provide an electrically conductive layerform- 
ingthe radiating portions of the antenna on a carrier made 
of a non-conductive material, such as a polymer or other 
plastic material. The carrier is thus made of a heat-sen- 
sitive material and a small heating area is desired to keep 

55 the temperature as low as possible when soldering com- 
ponents to the antenna device. 
[0038] In Fig. 4, there is shown how the capacitive 
bridge can be provided by means of a conductive sheet 
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34 provided under part of the two radiating elements 1 0, 
20 at the RF bridge location. If a multi-layer flex film is 
used to provide the radiating elements, the radiating el- 
ements 10, 20 can be provided on one side of the flex 
film and the conductive sheet 34 on the other. In this way, 
discrete components are avoided to provide the capac- 
itive coupling between the radiating elements. 
[0039] In Fig. 5, there is shown how the capacitive 
bridge can be provided by means of a meandering inter- 
face between the two radiating elements 1 0, 20. Also in 
this way, discrete components are avoided to provide the 
capacitive coupling between the radiating elements. 
[0040] In fig. 6 there is shown an alternative configu- 
ration of the radiating elements. In all aspects, this an- 
tenna device operates as the one described above with 
reference to Figs. 2 and 2a-c. 

[0041] In an alternative embodiment shown in fig. 7, 
generally designated 100, an additional third radiating 
element 140 is provided together with a second control 
input, designated Vswitch2 connected to the third radiating 
element via a low pass filter 142. The third radiating el- 
ement is connected to the second radiating element 1 20 
by means of a second switch 144 in the fonn of a PIN 
diode. 

[0042] Also, in the embodiment shown in Fig. 7, the 
first radiating element 1 10 is connected to ground at a 
grounding portion 1 1 4 via a high pass filter 1 1 8 blocl<ing 
DC signals. Finally, the second radiating element 120 is 
connected to ground at a grounding portion 122 via a low 
pass filter 124 blocking RF signals. Thus, in this embod- 
iment, there are separate grounding portions for RF sig- 
nals and DC (i.e., control) signals. 
[0043] The antenna device of Fig. 7 operates as fol- 
lows. The first control voltage ys^ttch functions as in the 
first embodiment shown in Fig. 2. Thus, high voltage cre- 
ates a current flowing through the first switch 130 and to 
ground through the low pass filter 124. With the second 
control voltage ^/sm\ch2 'ow, the second switch 1 44 is non- 
conductive. This means that the third radiating element 
1 40 is effectively disconnected from the second radiating 
element, see Figs. 7a and 7b. 

[0044] With the position of the feeding portion 1 1 2 and 
the first switch 130 open as in Fig. 7a, the first and second 
radiating elements 1 10, 120 interconnected by means of 

the capacitor 1 32 resonates at a first frequency. With the 
first switch closed as in Fig. 7b, the combination of the 
first and second radiating elements resonates at a sec- 
ond frequency. 

[0045] With the second switch 144 closed as in Figs. 
7c, 7d, i.e., with the second control voltage high, the com- 
bination of the first, second, and third radiating elements 
110, 120, 140 resonates at a third or fourth frequency, 
depending on whether the first switch 130 is open or 
closed. Thus, quad band operation is provided with this 
configuration. 

[0046] Preferred embodiments of an antenna device 
according to the invention have been described. Howev- 
er, it will be appreciated that these can be varied within 



the scope of the appended claims. Thus, a PIN diode 
has been described as the switch element. It will be ap- 
preciated that other kinds of switch elements can be used 
as well. 

5 [0047] The radiating elements in figs. 2, 3, and 7 have 
been described as being essentially planar and generally 
rectangular. It will be appreciated that the radiating ele- 
ments can take any suitable shape, such as being bent 
to conform with the casing of the portable radio commu- 

10 nication device in which the antenna device is mounted. 
[0048] One switch has been shown to interconnect two 
radiating elements. It will be appreciated that more than 
one switch, such as several parallel PIN diodes can be 
used without deviating from the inventive idea. 

15 

Claims 

1 . An antenna device for a portable radio communica- 
20 tion device operable in at least a first and a second 

frequency band, the antenna device comprising: 

- a first electrically conductive radiating element 
(10; 10'; 10"; 110) having a feeding portion (12; 

25 112) connectable to a feed device (RF) of the 

radio communication device; 

- a second electrically conductive radiating ele- 
ment (20; 20'; 20"; 1 20) having a grounding por- 
tion (22; 122) connectable to ground; 

30 -saidfirst and second radiating element are gen- 

erally planar and arranged at a predetermined 
distance above a ground plane (70) 

- a controllable switch (30; 130) connected be- 
tween the first and second radiating elements 

35 for selectively interconnecting and disconnect- 

ing the radiating elements, the state of the switch 
being controlled by means of a control voltage 
input (Vg^jteh); 

- a first filter (1 6; 116) connected between the 
40 feeding portion (1 2; 11 2) and the control voltage 

input(Vswitch)' wherein the first filter is arranged 
to block radio frequency signals, 

characterized by 

45 

- a high pass filter (32; 1 32) connected between 
said first and second radiating elements, which 
high pass filter provides an RF bridge between 
the first and second radiating elements and 

50 thereby allows RF signals to pass, so that the 

first and second radiating elements operate as 
one single radiating element. 

2. The antenna device according to claim 1, wherein 
55 the controllable switch (30; 130) comprises a PIN 

diode. 

3. The antenna device according to claim 1 or2,where- 
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in the first filter (16; 11 6) is a low pass filter. 

4. The antenna device according to claim 1 , 2, or 3, 
wherein the second radiating elennent (20) is con- 
nected directly to ground. 

5. The antenna device according to any of claims 1 -4, 

wherein the first and second radiating elements (1 0, 
20; 110, 120) together with the high pass filter (32; 
132) have a general C-shape. 

6. The antenna device according to any of claims 1 -5, 
wherein the high pass filter (32) comprises a con- 
ductive sheet (34) provided under part of the two 
radiating elements (10, 20), thereby providing the 
RF bridge. 

7. The antenna device according to claim 6, comprising 
a multi-layer flex film wherein the radiating elements 
(1 0, 20) are provided on one side of the flex film and 
the conductive sheet (34) is provided on the other 
side of the flex film. 

8. The antenna device according to any of claims 1 -5, 
wherein the high pass filter (32) comprises a mean- 
dering interface between the first and second radi- 
ating elements ((10', 20'). 

9. The antenna device according to any of claims 1 -8, 
comprising a third radiating element (140) together 
with a second control input (Vswitch2) connected to 
the third radiating element via a third filter being a 
low pass filter (142), wherein the third radiating ele- 
ment is connected to the second radiating element 
1 20 by means of a second switch (1 44), and further 
comprising a second grounding portion (114) ar- 
ranged on the first radiating element (110) which is 
connected to ground via a second high pass filter 
(118) blocking DC signals, and a fifth filter being a 
low pass filter (124) arranged between the second 
radiating element (120) and ground. 

10. A portable radio communication device, comprising 
a generally planar printed circuit board and an an- 
tenna device connected to a feed device (RF) with 
electronic circuits provided fortransmitting and/or re- 
ceiving RF signals, and a ground device, wherein 
the antenna device comprises: 

- a first electrically conductive radiating element 
(10; 10'; 10"; 110) having a feeding portion (12; 
112) connectable to a feed device (RF) of the 
radio communication device; 

- a second electrically conductive radiating ele- 
ment (20; 20'; 20"; 120) having a grounding por- 
tion (22; 122) connectable to ground; 

-said first and second radiating element are gen- 
erally planar and arranged at a predetennined 



distance above a ground plane; 

- a controllable switch (30; 130) connected be- 
tween the first and second radiating elements 
for selectively interconnecting and disconnect- 

5 ing the radiating elements, the state of the switch 

being controlled by means of a control voltage 

input (Vg^itch); 

- a first filter (1 6; 116) connected between the 
feeding portion (1 2; 1 1 2) and the control voltage 

^0 input(Vswrtch)' wherein the first filter is arranged 

to block radio frequency signals, 

characterized by 

^5 - a high pass filter connected between said first 

and second radiating elements, which high pass 
filter provides an RF bridge between the first and 
second radiating elements and thereby allows 
RF signals to pass, so that the first and second 
20 radiating elements operate as one single radi- 

ating element. 

11. The portable radio communication device according 
to claim 1 0, wherein 

25 

- the communication device is a foldable phone; 

- a control voltage applied to the control voltage 
input (Vgwitch) is low when the communication 
device is folded; and 

30 - the control voltage applied to the control volt- 

age input (ysw\tch) '2 '^'9'^ when the communi- 
cation device is unfolded; 
-whereby the antenna device operates as a dual 
band antenna with essentially constant reso- 

35 nance frequencies irrespective of the operating 

mode of the communication device. 

12. The portable radio communication device according 
to claim 1 0, wherein 

40 

- a control voltage applied to the control voltage 
input (Vswitch) 's low when the communication 
device operates in a transmit mode; and 

- the control voltage applied to the control volt- 
45 age input (ysw\tch) high when the communi- 
cation device operates in a receive mode. 

Patentanspriiche 

50 

1 . Antenneneinrichtung fur ein tragbares Funkkommu- 
nikationsgerat, das mindestens in einem ersten und 
in einem zweiten Frequenzband artaeitet, wobei die 
Antenneneinrichtung Folgendes umfasst: 

55 

- ein erstes elektrisch leitfahiges Strahlungsele- 
ment (10; 10'; 10"; 110) mit einem Zufuhrungs- 
teil (12; 1 12), der mit einer Zufuhrungseinrich- 
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tung (RF) des Funkkommunikationsgerats ver- 
bindbar ist; 

- ein zweites elektrisch leitfahiges Strahlungs- 
element (20; 20'; 20"; 120) mit einem Masse- 
verbindungsteil (22; 122) der mit Masse verbind- 
bar ist; 

- das erste und das zweite Strahlungselement 
sind im Allgemeinen planar und in einer vorbe- 
stimnnten Distanz uber einer Masseflache (70) 
angeordnet; 

- einen zwischen das erste und zweite Strali- 
lungselement gesclialteten steuerbaren Schal- 
ter (30; 130) zunn selektiven Verbinden und 
TrennenderStralilungselennente,wobeiderZu- 
stand des Scliaiters mitteis eines Steuerspan- 
nungseingangs (Vswitch) gesteuert wird; 

- ein zwischen den Zufuinrungstei! (12; 1 12) und 
den Steuerspannungseingang (Vs^jtch) 9©" 
sclialtetes erstes Filter (16; 11 6), wobei das er- 
ste Filter dafur ausgelegt Ist, Hochfrequenzsi- 
gnale zu sperren, 

gekennzeichnet durch 

- ein zwisclien das erste und zweite Stralilungs- 
element geschaltetes Hochpassfilter (32; 132), 
wobei das Hochpassfilter eine HF-Brucke zwi- 
schen dem ersten und zweiten Strahlungsele- 
nnent bereitstellt und dadurch den Durchgang 
von HF-Signalen eriaubt, so dass das erste und 
zweite Strahlungselement als ein einziges 
Strahlungselennent arbeiten. 

2. Antenneneinrichtung nach Anspruch 1, wobei der 
steuerbare Schalter (30; 130) eine PIN-Diode um- 

fasst. 

3. Antenneneinrichtung nach Anspruch 1 oder2, wobei 
das erste Filter (16; 116) ein Tiefpassfilter ist. 

4. Antenneneinrichtung nach Anspruch 1 , 2oder3, wo- 
bei das zweite Strahlungselement (20) direkt mit 
Masse verbunden ist. 

5. Antenneneinrichtung nach einem der Anspruche 
1 -4, wobei das erste und zweite Strahlungselement 
(1 0; 20; 1 1 0, 1 20) zusammen mit dem Hochpassfilter 
(32; 132) eine allgemeine C-Form aufweisen. 

6. Antenneneinrichtung nach einem der Anspruche 
1-5, wobei das Hochpassfilter (32) ein unter einem 
Teil der beiden Strahlungselemente (10, 20) vorge- 
sehenes leitfahiges Blatt (34) umfasst, um dadurch 
die HF-Brukke bereitzustellen. 

7. Antenneneinrichtung nach Anspruch 6, umfassend 
einen Mehrschicht-Flex-Film, wobei die Strahlungs- 
elemente (10,20) auf einer Seite des Flex-Films vor- 



gesehen werden und das leitfahige Blatt (34) auf der 
anderen Seite des Flex-Films vorgesehen wird. 

8. Antenneneinrichtung nach einem der Anspruche 
5 1 -5, wobei das Hochpassfilter (32) eine sich schlan- 

gelnde GrenzflSche zwischen dem ersten und zwei- 
ten Strahlungselement (10', 20') umfasst. 

9. Antenneneinrichtung nach einem der Anspruche 
^0 1 -8, umfassend ein drittes Strahlungselement (1 40) 

zusammen mit einem zweiten Steuereingang 

(Vswitch2)' ^^^^ ^'"^ drittes Filter, das ein Tief- 
passfilter (142) ist, mit dem dritten Strahlungsele- 
ment verbunden ist, wobei das dritte Strahlungsele- 

^5 ment mitteis eines zweiten Schalters (144) mit dem 
zweiten Strahlungselement (120) verbunden ist, und 
ferner umfassend einen auf dem ersten Strahlungs- 
element (110) angeordneten zweiten Masseverbin- 
dungsteil (1 1 4), der uber ein zweites Hochpassfilter 

20 (1 1 8), das DC-Signale sperrt, mit Masse verbunden 
ist, undeinfunftes Filter, das ein zwischen dem zwei- 
ten Strahlungselement (120) und Masse angeord- 
netes Tiefpassfilter (124) ist. 

25 10, Tragbares Funkkommunikationsgerat, umfassend 

eine im Allgemeinen planare Leiterplatte und eine 
Antenneneinrichtung, die mit einer Zufuhrungsein- 
richtung (RF) mitzum Senden und/oder Empfangen 
von HF-Signalen vorgesehenen elektronischen 
30 Schaltungen verbunden ist, und eine Masseeinrich- 
tung, wobei die Antenneneinrichtung Folgendes um- 
fasst: 

- ein erstes elektrisch leitfahiges Strahlungsele- 
35 ment (1 0; 1 0'; 1 0"; 1 1 0) mit einem Zufuhrungs- 

teil (12; 1 12), der mit einer Zufuhrungseinrich- 
tung (RF) des Funkkommunikationsgerats ver- 
bindbar ist; 

- ein zweites elektrisch leitfahiges Strahlungs- 
40 element (20; 20'; 20"; 120) mit einem Masse- 

verbindungsteil(22; 122) der mit Masse verbind- 
bar ist; 

- das erste und das zweite Strahlungselement 
sind im Allgemeinen planar und in einer vorbe- 

45 stimmten Distanz uber einer Masseflache ange- 

ordnet; 

- einen zwischen das erste und zweite Strah- 
lungselement geschalteten steuerbaren Schal- 
ter (30; 130) zum selektiven Verbinden und 

50 Trennen der Strahlungselemente, wobei derZu- 

stand des Schalters mitteis eines Steuerspan- 
nungseingangs (Vswiich) gesteuert wird; 

- ein zwischen den Zufuhrungsteil (12; 112) und 
den Steuerspannungseingang (Vg^jt^^i^) ge- 

55 schaltetes erstes Filter (16; 116), wobei das er- 

ste Filter dafur ausgelegt ist, Hochfrequenzsi- 
gnale zu sperren. 
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gekennzeichnet durch 

- ein zwischen das erste und zweite Strahlungs- 
elementgeschaltetes Hochpassfilter, wobei das 
Hochpassfilter eine HF-Brucke zwischen dem 5 
ersten und zweiten Strahlungselement bereit- 
stellt und dadurch den Durchgang von HF-Si- 
gnalen eriaubt, sodass das erste und das zweite 
Strahlungselement als ein einziges Strahlungs- 
element arbeiten. 

11. Tragbares Funkkommunikationsgerat nach An- 
spruch 10, wobei 

- das Kommunikationsgerat ein zusammen- ^5 
klappbares Telefon ist; 

- eine an den Steuerspannungseingang 
(^Switch) angelegte Steuerspannung niedrig ist, 
wenn das Kommunikationsgerat zusammen- 
geklappt ist; und 

- die an den Steuerspannungseingang (Vswitch) 
angelegte Steuerspannung hoch ist, wenn das 
Kommunikationsgerat aufgeklappt ist; 

- wobei die Antenneneinrichtung als Zweiband- 
antenne mit einer ungeachtet des Betriebsmo- 25 
dus des Kommunikationsgerats im Wesentli- 
chen konstanten Resonanzfrequenz arbeitet. 

12. Tragbares Funkkommunikationsgerat nach An- 
spruch 10, wobei 30 

- eine an den Steuerspannungseingang 
(Vswitch) angelegte Steuerspannung niedrig ist, 
wenn das Kommunikationsgerat in einem 
Sendemodus arbeitet; und 35 

- die an den Steuerspannungseingang (Vg^jj^.^) 
angelegte Steuerspannung hoch ist, wenn das 
Kommunikationsgerat in einem Empfangsmo- 
dus arbeitet. 

40 



Revendications 

1. Dispositif d'antenne pour un dispositif de radiocom- 

munication portatif pouvant etre utilise dans au 
moins una premiere et une deuxieme bande de fre- 
quences, ce dispositif d'antenne comprenant : 

- un premier element rayonnant electriquement 

conducteur(10 ; 10' ; 10"; 1 1 0) ayant une partie 
d'alimentation (12 ; 112) connectable a un dis- 
positif d'alimentation (RF) du dispositif de 
radiocommunication ; 

- un deuxieme element rayonnant electrique- 
ment conducteur (20 ; 20' ; 20" ; 120) ayant une 
partie de mise a la terre (22 ; 122) connectable 
a la terre ; 

- lesdits premier et deuxieme elements rayon- 
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nants sont generalement plans et disposes a 
une distance predeterminee au-dessus d'un 

plan de terre (70) ; 

- un commutateur pouvant etre commande (30 ; 
130) connecte entre le premier et le deuxieme 
6l6ment rayonnant pour interconnecter et d6- 
connecter selectivement les elements rayon- 

nants, I'etat du commutateur etant commande 
au moyen d'une entree de tension de comman- 
de (Vswitch) ; 

- un premier filtre (16 ; 116) connecte entre la 

partie d'alimentation (1 2, 1 1 2) et I'entree de ten- 
sion de commande (Vg^j^^.^), ce premier filtre 
etant dispose de fa9on a bloquer les signaux 
radioelectriques, 

caracterise par 

- un filtre passe-haut (32 ; 132) connecte entre 
lesdits premier et deuxieme elements rayon- 
nants, ledit filtre passe-haut fournissantun pont 
RF entre le premier et le deuxieme element 
rayonnant et permettant ainsi aux signaux RF 
de passer, de sorte que le premier et le deuxie- 
me element rayonnant fonctionnent comme un 
seul element rayonnant. 

2. Dispositif d'antenne selon la revendication 1 , dans 
lequelle dispositif pouvant etre commande (30 ; 130) 
comprend une diode PIN. 

3. Dispositif d'antenne selon la revendication 1 ou 2, 
dans lequel le premier filtre (16 ; 116) est un filtre 
passe-bas. 

4. Dispositif d'antenne selon la revendication 1, 2 ou 
3, dans lequel le deuxieme element rayonnant (20) 
est connecte directement a la terre. 

5. Dispositif d'antenne selon I'une quelconque des re- 
vendications 1 a 4, dans lequel le premier et le 
deuxieme element rayonnant (10, 20; 110, 120) 
avec le filtre passe-haut (32 ; 132) ont une forme 
generale en C. 

6. Dispositif d'antenne selon I'une quelconque des re- 
vendications 1 a 5, dans lequel le filtre passe-haut 
(32) comprend une feuille conductrice (34) prevue 
sous une partie des deux elements rayonnants (1 0, 
20), fournissant ainsi le pont RF. 

7. Dispositif d'antenne selon la revendication 6, com- 
prenant un film flexible multicouches, les elements 
rayonnants (1 0, 20) etant prevus sur un cote du film 
flexible et la feuille conductrice (34) etant prevue sur 
Tautre cote du film flexible. 

8. Dispositif d'antenne selon I'une quelconque des re- 
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vendlcations 1 a 5, dans lequel le filtre passe-haut 
(32) comprend une interface serpentant entre le pre- 
mier et le deuxieme element rayonnant (10', 20'). 

9. Disposltif d'antenne selon I'une quelconque des re- 5 
vendlcations 1 &8,comprenantuntroisi6me6l6ment 
rayonnant (140) avec une deuxieme entree de com- 
mando (Vswitch2) connectee au troisieme element 
rayonnant via un troisieme filtre qui est un filtre pas- 
se-bas (142), le troisieme element rayonnant etant 
connecte au deuxieme element rayonnant (120) au 
moyen d'un deuxieme commutateur (144), et com- 
prenant en outre une deuxieme partie de mise a la 
terre (114) disposee sur le premier element rayon- 
nant (1 10) qui estconnecte a laterre via un deuxieme ^5 
filtre passe-haut (1 18) qui bloque les signaux c.c, 

et un cinquieme filtre qui est un filtre passe-bas (1 24) 
dispose entre le deuxieme element rayonnant (1 20) 
et la terre. 

20 

10. Disposltif de radlocommunication portatif, compre- 

nant une carte de circuit imprime generalement pla- 
ne avec un disposltif d'antenne connecte a un dis- 
posltif d' alimentation (RF) avec des circuits electro- 
niques prevus pour emettre et/ou recevoir des si- 25 
gnaux RF, et un dispositif de terre, le disposltif d'an- 
tenne comprenant : 

- un premier element rayonnant electriquement 
conducteur (1 0 ; 1 0' ; 1 0"; 1 1 0) ayant une partie so 
d'alimentation (12; 112) connectable a un dis- 
positif d'alimentation (RF) du dispositif de 
radlocommunication ; 

- un deuxieme element rayonnant electrique- 
ment conducteur (20 ; 20' ; 20" ; 1 20) ayant une 35 
partie de mise a la terre (22 ; 122) connectable 

a la terre ; 

- lesdits premier et deuxieme elements rayon- 
nants sont generalement plans et disposes a 
une distance predeterminee au-dessus d'un 40 
plan de terre ; 

- un commutateur pouvant etre commande (30; 
130) connecte entre le premier et le deuxieme 
element rayonnant pour interconnecter et de- 
connecter selectivement les elements rayon- 45 
nants, I'etat du commutateur etant commande 

au moyen d'une entree de tension de comman- 
ds (Vswitch)l 

- un premier filtre (16 ; 116) connecte entre la 
partie d'alimentation (12,11 2) et I'entree de ten- 50 
sion de commande (Vs^jt^h), ce premier filtre 
etant dispose de fa9on a bloquer les signaux 
radioelectriques, 

caracterise par ^5 

- un filtre passe-haut connecte entre lesdits pre- 
mier et deuxieme elements rayonnants, lequel 



filtre passe-haut fo urn it un pont RF entre le pre- 
mier et le deuxieme element rayonnant et per- 
met ainsi aux signaux RF de passer, de sorte 
que le premier et le deuxieme element rayon- 
nant fonctionnent comme un seul element 
rayonnant. 

11. Dispositif de radiocommunication selon la revendi- 
cation 10, dans lequel 

- le disposltif de communication est un telephone 

pliable ; 

- une tension de commande appliquee sur I'en- 
tree de tension de commande (Vg^^jt^h) est basse 
lorsque le dispositif de communication est plie ; 
et 

- latension de commande appliquee sur I'entree 
de tension de commande (Vgwitch) ®st haute 
lorsque le dispositif de communication est 
deplie ; et 

- le dispositif d'antennefonctionnant comme une 
antenne a deux bandes avec desf requences de 
resonance essentiellement constantes, quel 
que soit le mode de fonctionnement du dispositif 
de communication. 

12. Dispositif de radiocommunication selon la revendi- 
cation 10, dans lequel 

- une tension de commande appliquee sur I'en- 
tree de tension de commande (Vs^jtch) est basse 
lorsque le dispositif de communication fonction- 
ne dans un mode d'emission ; et 

- une tension de commande appliquee sur I'en- 
tree de tension de commande (Vgwitch) haute 
lorsque le dispositif de communication fonction- 
ne dans un mode de reception. 
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